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摘   要 
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多用性，将其应用到哌啶类天然产物 morusimic acid D 的全合成中，其中包含以
下几个方面的工作： 
一、采用本实验室发展方法，由易得原料 D-谷氨酸合成保护的戊二酰亚胺合
成子 144，合成子 144 经 4 步反应以 43%的总产率高立体选择性和高区域选择性
的得到重要的合成砌块 151。在甲基格氏加成步骤采用二氯甲烷代替四氢呋喃，







4 steps, 43 %
Boc
(R)-144 (5R, 6S)-151  
图 I 










































摘   要 
 II
三、 终从 D-谷氨酸出发经 17 步反应以 6.3%的总产率完成了 morusimic 
acid D 的不对称全合成。这是迄今为止该生物碱的首次的不对称合成，通过这一
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OH O1. CF3CO2H, 0 
οC, 1 h
2. Pd/C, H2, MeOH, 24 h
2 steps, 75%
morusimic acid D (1)  
 
图 III 


















Piperidine-ring containing alkaloids occur widespread in the nature world and 
many of them possess a variety of important biological activities and have broad 
prospects for application. 2,6-Disubstituted-3- piperdinols represent a small subgroup 
in piperidine alkaloids, due to their interesting structural features and pharmacological 
properties much effort has been directed towards the stereoselective synthesis of these 
natural products. 
In this dissertation the N,O-diprotected 3-hydroxyglutarimide-based synthetic 
methodology developed from our laboratory which was improved and used for the 
total synthesis of morusimic acid D. The main results and observations are listed as 
follows: 
1． Piperidinone (5R, 6S)-151 was synthesized from (R)-3-benzyloxy-1-(4-methoxy 
-benzyl)glutarimide (R)-144 in high regio- and diastereo-selective manner with 
43% overall yield. In the Grignard reagent addition step we improved the 
regioselectivity from 86% to 97% using dichloromethane instead of THF as 
solvent. This constitutes an important improvement to our N,O-diprotected 






4 steps, 43 %
Boc
(R)-144 (5R, 6S)-151  
图 I 
2. Learning from recent articles of improved Evans aldol reaction we replaced the 
expensive organic boron reagent with titanium tetrachloride for the synthesis of 
the side chain. In combination with the using of chloride atom as stereodirecting 
group for the asymmetric aldol-type reaction, the chiral side chain was 









































3. Morusimic acid D was synthesized in 17 steps with overall yield of 6.3% starting 
from D-glutamic acid. To the best of our knowledge this was the first total 
synthesis of morusimic acid D. Through this synthesis we were able to confirm 
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OH O1. CF3CO2H, 0 
οC, 1 h
2. Pd/C, H2, MeOH, 24 h
2 steps, 75%
morusimic acid D (1)  
图 III 
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acetyl / 乙酰基 
azodiisobutyronitrile / 偶氮二异丁睛 
aryl / 芳基 
9-borabicyclo[3.3.1]nonane / 9-硼杂双环[3.3.1]壬烷 
benzyl / 苄基 
t-butoxycarbonyl / 叔丁氧羰基 
dibutylboron triflate / 三氟甲磺酸二丁基硼酯 
benzoyl / 苯甲酰基 
cericammomium nitrate / 硝酸铈铵 
benzyloxycarbonyl / 苄氧羰基 
m-chloroperoxylbenzoic acid / 间氯过氧苯甲酸 
N,N’-dicyclohexylcarbodiimide / 二环己基碳二亚胺 
diethyl azodicarboxylate /  
偶氮二甲酸二乙酯 
3,4-dihydro-2H-pyran / 二氢吡喃 
diisobutylaluminum hydride / 二异丁基铝氢 
4-N,N-dimethylaminopyridine / 4-N,N-二甲氨基吡啶 
N,N-dimethylformamide / N,N-二甲基甲酰胺 
dimethylsulfoxide / 二甲基亚砜 
1,3-bis(diphenylphosphinopropane / 1,3-双二苯基磷 
hexmethyldisilazane / 六甲基二硅基氨烷 
1-hydroxylbenzotriazole / 1-羟基苯并三氮唑 
imidazole / 咪唑 
isopinocamphenyl / 异松蒎基 
lithium aluminum hydride / 氢化锂铝 
lithium isopropylamide / 二异丙基氨基锂 
methoxylmethyl / 甲氧基甲基 













































N-methylmorpholine oxide / N-甲基吗啉氧化物 
N-methyl-2-pyrrolidinone / N-甲基吡咯烷酮 
pyridinum chlorochromate / 氯铬酸吡啶盐 
pyridinum dichromate / 重铬酸吡啶盐 
phenyl  / 苯基 
tert-valeryl / 特戊酰基 
p-methoxybenzyl / 对甲氧基苄基 
p-methoxyphenyl / 对甲氧基苯基 
pyridinum p-toluenesulfonic acid / 对甲苯磺酸吡啶盐 
p-toluenesulfonic acid / 对甲苯磺酸 
pyridine / 吡啶 
tetrabutylammonium bromide / 四丁基溴化铵 
tetrabutylammonium fluoride / 四丁基氟化铵 
t-butyldiphenylsilyl / 叔丁基二苯基硅基 
t-butyldimethylsilyl / 叔丁基二甲基硅基 
t-butyldimethylsilyl triflate 
triethylamine / 三乙胺 
trifluoroacetic acid / 三氟乙酸 
trifluoromethanesulfonyl acid / 三氟甲磺酸 
tetrahydrofuran / 四氢呋喃 
2-tetrahydropyranyl / 四氢吡喃 
N,N,N’,N’-tetramethylethylene diamine  
/ N,N,N’,N’-四甲基乙二胺 
trimethylsilyl / 三甲基硅基 
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 2
    据美国 C&EN 刊物在 1999 年的报道，全球单一对映体药物的生产与销售持
续增长。1999 年销售额为 964 亿美元。2000 年销售额突破 1000 亿美元，达 1230
亿美元。到 2001 年，手性药物销售额已达 1472 亿美元。按 1998 年的统计，全
球 畅销的 500 种药中，以单一异构体销售的手性药物占 1/2 以上，占其总销售
额的 52%。 
    应指出的是，在手性药物中，来自天然产物或由天然产物衍生的手性药物占
到很大的比例，例如奎宁、紫杉醇、喜树碱、青蒿素、长春西汀、石杉碱甲和许
多通过发酵产生的药物如红霉素、青霉索等。天然产物药物是人类 早得益的手





























很高的抗疟活性[4]；从非洲西部 Savanna 的 Prosopis africana 树叶中分离出了包
括(−)-prosophylline、(+)-prosopinine 等七种 6−取代−2−羟甲基−3−羟基哌啶生物碱
具有麻醉、止痛、抗癌、抗菌等药效[5]。从 Azima tetracantha L.和 Carica papaya 
L.中提取的 Azimine 和 Carpaine 具有很高的抗癌、抗菌活性[6]。从桑椹的水提物


































































morusimic acid D morusimic acid F  








































































































































































morusimic acid D  (1)(R)-144 (5R, 6S)-147  
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